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1. Bandwidth

1.1 OBW

1.1.1 Test Result

X Frequency Packet 99% Occupied Bandwidth (MHz) .

Mode Type (MHz) Type ANT Result Verdict
2402 DH5 1 0.845 Pass
GFSK SISO 2441 DH5 1 0.845 Pass
2480 DH5 1 0.844 Pass
2402 2DH5 1 1.161 Pass
Pi/4ADQPSK SISO 2441 2DH5 1 1.161 Pass
2480 2DH5 1 1.162 Pass
2402 3DH5 1 1.156 Pass
8DPSK SISO 2441 3DH5 1 1.158 Pass
2480 3DH5 1 1.157 Pass
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1.1.2 Test Graph

Page

2 of 52

Report No.: CTL2211107011-WF

GFSK_DH5_LCH_2402MHz_Ant1_NTNV

Frequency (MHz)

2 Aok Ani
CENT: 2402 MHz
Span: 2 MHz
W: 30 kHz
10 4 VBW. 91 kHz
Detector: Peak
TraceType: MAX Hold
gwaep_r it ?'[IZ=I}31
4 e weepTime: 2,13 ms
0 fh-"’ V\f Sweep: Conlinue
=10 L
p
b 99% OBW=0.845 MHz
Maker:
— 20 1 12401 498 MHz
E -17.28 dBm
o il 2. 2402 343 MHz
- -17.68 dBm
= -30 1 -
i
= -10 1
=50 1
-60
-70
— Trace
-80 T T T T T
24010 24030
Frequency (MHz)
GFSK_DH5_MCH_2441MHz_Ant1_NTNV
20 Ank: Ani
CENT: 2441 MHz
Span: 2 MHz
W. 30 kHz
10 4 VBW. 91 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 ﬂm/\’ SweepTime. 213 ms
Sweep: Conlinue
=10 / f
V 3 99% OBW=0.845 MHz
Maker.
— =20 1 12440497 MHz
E -16.84 dBm
[53] 22441 342 MHz
- -17.07 dBm
= -30 1 i
i
= -0 \\
=50 1
-60
-70
— Trace
-80 T T T T T
24400 24420




V1.0

Page 3 of 52

Report No.: CTL2211107011-WF

GFSK_DH5_HCH_2480MHz_Ant1_NTNV

Frequency (MHz)

2l Ant: Ant1
CENT: 2480 MHz
Span: 2 MHz
W: 30 kHz
10 4 VBW. 91 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 2.13 ms
% Sweep: Continue
-10 1 Lt
\/Yl 99% OBW=0.844 MHz
Maker.
— =20 1. 2479.495 MHz
E 17,15 dBm
o 2. 2480.339 MHz
o -17.45 dBm
= -30 1
i
— 0 —N\\ //‘-f\\r\
=50 4
-60
-70
— Trace
=80 T T T T T T
24790 24810
Frequency (MHz) 2-12-08 1
Pi/ADQPSK_2DH5_LCH_2402MHz_Ant1_NTNV
2 Ant: Ant1
CENT: 2402 MHz
Span: 2.4 MHz
RBW: 43 kHz
10 1 VBW 130 kHz
Detector: Peak
TraceType: MAX Hold
gwaep_r_ int ;[%[)71
4 weapTime ms
] /‘\ﬂ/\_’—/‘“\‘ Sweep: Cantinue
-10 4 /"""./\f I il !
o/ ¥
99% OBW=1.161 MHz
Maker:
= =20 1 12401 340 MHz
E -13,32 dBm
[53] 22402 501 MHz
o -13.84 dBm
= 30
i
|
T N A
=50 1
-60
-70
— Trace
-80 T T T T T T
24008 24032




V1.0

Page 4 of 52

Report No.: CTL2211107011-WF

Pi/4ADQPSK_2DH5_MCH_2441MHz_Ant1_NTNV

Frequency (MHz)

2 Ant: Ant1
CENT: 2441 MHz
Span: 2.4 MHz
RBW: 43 kHz
10 1 VBW 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 \‘/\/—/\/\’/\/—r\‘/ SweepTime: 1.27 ms
Sweep: Continue
10 4 ‘f i | \‘\\i;
99% OBW=1.161 MHz
Maker.
o~ =20 1 12440339 MHz
E -12.79 dBm
[53] 22441 500 MHz
o -13.26 dBm
= %]
i
— 0 —_\/\ 'H‘/\-""’L\/‘
=50 1
-60
-70
— Trace
=80 T T T T T T
24398 24422
Frequency (MHz) 116
Pi/4ADQPSK_2DH5_HCH_2480MHz_Ant1_NTNV
2 Ant: Ant1
CENT: 2480 MHz
Span: 2.4 MHz
RBW: 43 kHz
10 1 VBW 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweapTime. 1.27 ms
jf\/\,/“\/ Sweep: Conlinua
=10 i 1 -
MMﬁ \\4;
99% OBW=1.162 MHz
Maker.
= =20 1 1.2479.337 MHz
E 13,12 dBm
[53] 2. 2480.499 MHz
o -13.78 dBm
= 30
i
|
=40 1 N\\q_.r/\v‘
=50 1
-60
-70
— Trace
-80 T T T T T T T
2478 8 24812




V1.0

Page 5 of 52

Report No.: CTL2211107011-WF

8DPSK_3DH5_LCH_2402MHz_Ant1_NTNV

Level (dBm)

10

=10

8

8

i \/NW

SN
V/_\’”/_\ Aﬂr\/\VN

Ant: Ant1

CENT: 2402 MHz
Span: 2.4 MHz

RBW: 43 kHz

VBW: 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
SweapTime. 1.27 ms
Sweep: Continue

99% OBW=1.156 MHz
Maker

1. 2401.349 MHz
-12.14 dBm

2. 2402 505 MHz
-13.07 dBm

Frequency (MHz)

=50 1
-60
-70
— Trace
-80 T T T T T
24008 24032
Frequency (MHz)
8DPSK_3DH5_MCH_2441MHz_Ant1_NTNV
2 Ant: Ant1
CENT: 2441 MHz
Span: 2.4 MHz
RBW: 43 kHz
10 4 VBW. 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
0 ", SweepTime: 1.27 ms
\»{\f\’\r\\ Sweep: Continue
=10 V”/-’f\/— 1 1
99% OBW=1.158 MHz
Maker.
= 201 1. 2440.346 MHz
E -11.79 dBm
[53] 22441 504 MHz
o -12.78 dBm
= -30
i
= -10 1
~
=50 1
-60
-70
— Trace
=80 T T T T T
24398 24422




V1.0

Page 6 of 52 Report No.: CTL2211107011-WF

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV

Level (dBm)

20 Ant: Antl
CENT: 2480 MHz
Span: 2.4 MHz
RBW: 43 kHz

10 VBW. 130 kHz
Datector: Peak

TraceType: MAX Hold
SweepPoint: 1001

) ,,\/-J[\w/ SO o
-10 4 0/-/ ; | x\‘i |

99% OBW=1.157 MHz
Maker

1. 2479.345 MHz
-12.02 dBm

2. 2480 502 MHz
-12.90 dBm

— e

8

g
5

-70

— Trace

-80 T T T T T T T T T
2478 8 24812

Frequency (MHz) 2022-12-09 11:19:17




V1.0 Page 7 of 52 Report No.: CTL2211107011-WF

1.2 20dB BW

1.2.1 Test Result

X Frequency Packet 20dB Bandwidth (MHz) .

Mode Type (MHz) Type ANT Result Verdict
2402 DH5 1 0.937 Pass
GFSK SISO 2441 DH5 1 0.938 Pass
2480 DH5 1 0.938 Pass
2402 2DH5 1 1.283 Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.285 Pass
2480 2DH5 1 1.285 Pass
2402 3DH5 1 1.271 Pass
8DPSK SISO 2441 3DH5 1 1.273 Pass
2480 3DH5 1 1.272 Pass
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1.2.2 Test Graph
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2. Maximum Conducted Output Power

2.1 Power

2.1.1 Test Result

X Frequenc Packet Maximum Peak Conducted Output Power (dBm) .
Mode Type Mhz) | Type ANT Limit Verdict
2402 DH5 3.07 <=30 Pass
GFSK SISO 2441 DH5 3.53 <=30 Pass
2480 DH5 3.28 <=30 Pass
2402 2DH5 3.08 <=20.97 Pass
Pi/ADQPSK SISO 2441 2DH5 3.51 <=20.97 Pass
2480 2DH5 3.25 <=20.97 Pass
2402 3DH5 3.28 <=20.97 Pass
8DPSK SISO 2441 3DH5 3.71 <=20.97 Pass
2480 3DH5 3.46 <=20.97 Pass
Note1: Antenna Gain: Ant1: 0.00dB;i;
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2.1.2 Test Graph
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3. Carrier Frequency Separation

3.1 Ant1

3.1.1 Test Result

Page 19 of 52
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Ant1
Mode > Frequency Packet Channel Separation 20dB Bandwidth Limit Verdict
Type (MHz) Type (MHz) (MHz) (MHz)
GFSK SISO HOPP DH5 0.992 0.938 >=0.938 Pass
Pi/4ADQPSK SISO HOPP 2DH5 1.006 1.285 >=0.857 Pass
8DPSK SISO HOPP 3DH5 1.001 1.273 >=0.849 Pass
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3.1.2 Test Graph
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4. Number of Hopping Frequencies

4.1 HoppNum

4.1.1 Test Result

Report No.: CTL2211107011-WF

X

Frequency

Packet

Num of Hopping Frequencies

Mode Type (MHz) Type ANTA Limit Verdict
GFSK SISO HOPP DH5 79 >=15 Pass
Pi/ADQPSK SISO HOPP 2DH5 79 >=15 Pass
8DPSK SISO HOPP 3DH5 79 >=15 Pass
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4.1.2 Test Graph
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5. Time of Occupancy (Dwell Time)

5.1 Ant1

5.1.1 Test Result

Report No.: CTL2211107011-WF

Ant1
Mode TX |[Frequency | Packet Duration of Observation Num of Pulse in Dwell Limit Verdict
Type | (MHz) Type | Single Pulse (ms) | Period (s) | Observation Period | Time (ms)| (ms)

DHA1 0.374 31.600 212 79.288 | <=400| Pass

GFSK |SISO| HOPP DH3 1.622 31.600 128 207.616 | <=400 | Pass
DH5 2.870 31.600 92 264.040 | <=400| Pass

2DH1 0.382 31.600 214 81.748 | <=400| Pass

Pi/4DQPSK| SISO | HOPP | 2DH3 1.632 31.600 128 208.896 | <=400| Pass
2DH5 2.880 31.600 92 264.960 | <=400| Pass

3DH1 0.382 31.600 214 81.748 | <=400]| Pass

8DPSK |SISO| HOPP | 3DH3 1.632 31.600 128 208.896 | <=400| Pass
3DH5 2.884 31.600 90 259.560 | <=400]| Pass
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Report No.: CTL2211107011-WF
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6. Unwanted Emissions In Non-restricted Frequency Bands
6.1 Ref

6.1.1 Test Result

TX Frequenc Packet Level of Reference
Mode Type (l\(jIHz) Y Type ANT (dBm)

2402 DH5 1 2.92
GFSK SISO 2441 DH5 1 3.38
2480 DH5 1 3.14
2402 2DH5 1 2.74
Pi/4ADQPSK SISO 2441 2DH5 1 3.18
2480 2DH5 1 2.94
2402 3DH5 1 2.95
8DPSK SISO 2441 3DH5 1 3.40
2480 3DH5 1 3.14

Note1: Refer to FCC Part 15.247 (d) and ANSI C63.10-2013, the channel contains the maximum PSD level was used to

establish the reference level.
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6.1.2 Test Graph
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6.2 CSE

6.2.1 Test Result

> Frequency Packet Level of Reference Limit .

Mode Type (MHz) Type ANT (dBm) (dBm) Verdict
2402 DH5 1 3.38 -16.62 Pass
2441 DH5 1 3.38 -16.62 Pass
GFSK SISO 2480 DH5 1 3.38 16.62 Pass
HOPP DH5 1 3.38 -16.62 Pass
2402 2DH5 1 3.18 -16.82 Pass
. 2441 2DH5 1 3.18 -16.82 Pass
PU4DAPSK | SISO 2480 2DH5 1 3.18 16.82 Pass
HOPP 2DH5 1 3.18 -16.82 Pass
2402 3DH5 1 3.40 -16.60 Pass
2441 3DH5 1 3.40 -16.60 Pass
8DPSK SISO 2480 3DH5 1 3.40 216.60 Pass
HOPP 3DH5 1 3.40 -16.60 Pass
Note1: Refer to FCC Part 15.247 (d) and ANSI C63.10-2013, the channel contains the maximum PSD level was used to

establish the reference level.
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